Paraoxonase1 (PON1) reduces insulin resistance in mice fed a high-fat diet, and promotes GLUT4 overexpression in myocytes, via the IRS-1/Akt pathway.
To analyze Paraoxonase1 (PON1) impact on GLUT4 expression, glucose metabolism, and the insulin signaling pathway in skeletal muscle cells. We analyzed the effect of PON1 in high-fat-diet-induced insulin resistance in C57BL/6J and in PON1KO mice. Mice were fed normal diet (ND) or high Fat Diet (HFD) for 8 weeks. PON1 deficiency caused enhanced insulin resistance in both ND and HFD mice. PON1 deficiency was associated with increased oxidative stress (OS), increased p38MAPK activity and attenuated insulin-mediated tyrosine phosphorylation of muscle insulin receptor substrate-1 (IRS-1), with a corresponding increase in serine phosphorylation. These effects resulted in decreased glucose uptake in whole-body level, as reflected by glucose tolerance test (GTT), by insulin tolerance test (ITT) and by cellular glycogen accumulation in the liver and in the muscles. PON1 addition to cultured C2 muscle cells enhanced GLUT4 mRNA expression, in a time and concentration dependent manner, increased GLUT4 protein and cellular glycogen accumulation. These effects were mediated via inhibition of p38MAPK activity, resulting in reduced IRS-1 serine phosphorylation and in enhanced IRS-1 tyrosine phosphorylation. The ability of PON1 to increase myocytes GLUT4 expression was partially inhibited upon blocking PON1 SH group, and completely abolished upon PON1 mutation in HIS115 of its catalytic site. PON1 plays a beneficial role in glucose regulation and metabolism and may serve as an important tool in diabetes control.